ABSTRACT Objectives: To examine the psychometric properties of the Chinese version of the C-Compassion Fatigue (CF)-Short Scale among 4 independent samples of Chinese emergency workers (medical workers and firefighters).
INTRODUCTION
There are ∼125 400 fires and 210 800 traffic accidents that affect about two million Chinese people each year. 1 Many people support these victims, including social workers, medical workers, firefighters and counsellors. 1 Emergency workers suffer from enormous working pressure as well as tremendous psychological burden, and are at high risk for serious mental health issues. Indeed, they are likely to develop 'compassion fatigue' (CF), which is helpers' negative mental health outcomes deriving from the traumatic event itself and from helping the victims. 2 There are similarities in the indirect occurrence and clinical symptoms between CF, secondary traumatic stress and vicarious trauma, [3] [4] [5] [6] but the prominent symptom of CF is a reduced empathy for victims.
On the basis of his extensive clinical experience, Figley 2 7 proposed a two-factor model and developed a scale (the Compassion Fatigue Self-Test, CFST) that consists of two subscales (CF and burnout). Later, Gentry et al 8 suggested that CF comprised secondary traumatic stress/CF and burnout. They removed some items from the CFST and developed the Compassion Fatigue Scale-Revised (CFS-R), which has been used in many previous studies. 9 10 Using a sample of social workers who cared for victims of the 9/11 attack in New York City, Boscarino et al 11 assessed the psychometric properties of the CFS-R and revised the scale again to
Strengths and limitations of this study
▪ This study included a large number of participants.
▪ The Chinese version of the C-Compassion
Fatigue (CF)-Short Scale was validated against three questionnaires that were previously validated in a Chinese population. ▪ The sample was from a single Chinese region and results may be slightly different for regions that have different proportions of ethnic groups. ▪ Only medical workers and firefighters were included.
develop the Compassion Fatigue (CF)-Short Scale, which consists of two subscales: secondary trauma (ST) and job burnout ( JB). Adams et al 12 examined the reliability and validity of the CF-Short Scale, and the results showed that the scale had excellent reliability, construct validity and predictive validity.
Many authors 4 13-15 conducted studies of CF among medical workers and firefighters, and they demonstrated that these two groups of emergency workers were at high risk of CF and other mental health issues. Meanwhile, some surveys of helpers in China showed that these two groups were at high risk for mental health problems and that their general mental health status was lower than that in the general population. [16] [17] [18] Indeed, these two groups of emergency workers are often at the frontline in cases of disaster and accidents. In addition, a meta-analysis showed that rescue workers felt less supported by their social network in times of crisis. 19 Indeed, highly stressful events may lead to relocation, job loss, bereavement, divorce and perturbations of social relationships, decreasing the well-being of the rescue workers. 19 Individuals receiving proper social support have a lower incidence of CF, 20 but some studies showed that CF is negatively associated with ego-resilience. Indeed, individuals with higher ego-resilience could better suppress or overcome the occurrence of CF. 21 Very little work has been carried out to examine CF among Chinese people. Moreover, there is a lack of CF assessment instruments in China. Although the CF-Short Scale has been applied in several studies of CF among emergency workers in European and American settings, it has not been used in Chinese emergency workers. To fill this gap, this study aimed to explore the structure of CF and examine the psychometric properties of the Chinese version of the CF-Short Scale among medical workers and firefighters. In accordance with prior studies, we hypothesised that CF includes two factors in Chinese emergency workers: ST and JB. We also hypothesised that the Chinese version has good internal consistency reliability.
MATERIALS AND METHODS

Study design
This was a prospective survey study carried out among medical workers from six hospitals in the Zhejiang Province and firefighters from 12 fire stations in Shanghai. Surveys were obtained between October 2011 and January 2012. The study was approved by the Ethical Committee of the Teachers' Education College of Zhejiang Normal University. Written informed consent was obtained from each participant.
Participants
Participants were recruited using convenience sampling and included 432 medical workers recruited from six hospitals in Zhejiang Province and 388 firefighters from 12 fire stations in Shanghai.
Questionnaires
Five hundred questionnaires were handed out in the six hospitals and 450 were recovered (recovery rate of 90%). A questionnaire was considered invalid if >10% of the questions were unanswered, leaving 432 usable questionnaires (effective rate of 86.4%).
Four hundred and fifty questionnaires were handed out in fire stations in Shanghai and 400 were recovered (recovery rate of 88.9%). After excluding invalid questionnaires, there were 388 effective questionnaires (effective rate of 86.2%).
Grouping
Each group was randomly separated into two validation subgroups: the medical workers were divided into the MW1 (n=167) and the MW2 (n=265) groups; and the firefighters were divided into the FF1 (n=157) and FF2 (n=231) groups. Randomisation was carried out using a random number table.
Traumatic events
Workers who had experienced traumatic events were those who were under the threat of serious injury or death in the line of duty, those who worked in settings involving multiple deaths and injuries, those who had close contacts with burnt or mutilated victims, and those who were involved in prolonged extrication of trapped victims with life-threatening injuries. 19 These events were assessed by self-reporting. The police records of the events were reviewed to confirm the self-reported events.
Chinese version of the CF-Short Scale The CF-Short Scale is a 13-item self-reported questionnaire that consists of two subscales: (1) a 5-item ST scale, and (2) an 8-item JB scale. 12 Participants are asked to rate the frequency of how often each item applies to themselves on a 10-point Likert scale ranging from 1 (rarely/never) to 10 (very often). According to Adams et al, 12 the Cronbach's α coefficients of the subscales range from 0.80 to 0.90, demonstrating adequate internal reliability.
For this study, the CF-Short Scale was first translated into Mandarin Chinese by a professional translator and then back translated into English by another. Discrepancies between the English and Chinese versions were evaluated by an expert panel that included psychologists and professional translators. Discrepancies were gradually reduced through an iterative review process.
Ego-Resiliency Scale
Ego resiliency is defined as the ability to adapt one's level of control temporarily up or down as circumstances dictate. 22 It is often measured using the Ego-Resiliency Scale (ERS). The ERS was originally developed by Block and Kremen. 23 It has 14 items rated on a four-point Likert-type scale ranging from 1 (strongly disagree) to 4 (strongly agree). According to Block and Kremen, 23 the internal consistency reliability is 0.76. Li and Zhang 24 established that the Chinese version of the ERS had a good split-half reliability (α=0.75), good test-retest reliability (r=0.71) and good internal consistency reliability (α=0.73). In the current study, the ERS was used in the MW2 and FF2 groups. The internal consistency coefficient of the C-ERS was 0.81 for the MW2 group and 0.84 for the FF2 group.
Social Support Questionnaire
Social support is often divided into two categories: received/enacted social support and perceived social support. Xiao 25 proposed that the extent to which support is used should be incorporated into the definition of social support. Xiao 25 developed the Social Support Questionnaire (SSQ). The SSQ has three dimensions: objective support, subjective support and degree of support usage. Since 1986, the SSQ has been widely used in the Chinese society and translated into Japanese in the setting of an international collaborative project. According to Xiao, 25 the Cronbach's α coefficient of this scale ranges from 0.89 to 0.94. In this study, the SSQ was used in the MW2 and FF2 groups. The internal consistency coefficients were 0.75 for the MW2 group and 0.85 for the FF2 group.
Job Pressure Scale
Job pressure is defined as the results of the interactions between individuals and environments and was measured using the Job Pressure Scale ( JPS). The 18-item JPS was developed by Li and Zhang 24 and assesses four factors: work-related pressure, organisational management, career development and interpersonal relationships. 24 Responses range from 1 (strongly disagree) to 5 (strongly agree). The JPS has good reliability, ranging from 0.80 to 0.85. In this study, the scale was used in the NW2 and FF2 groups. The internal consistency coefficients of the JPS were 0.86 for the MW2 group and 0.83 for the FF2 group.
Statistical analysis SPSS V. 16 .0 (exploratory analyses; IBM, Armonk, New York, USA) and Lisrel V.8.7 (confirmatory analyses; Scientific Software International, Skokie, Illinois, USA) were used for analyses. Continuous variables are presented as mean±SD and were analysed using the Student's t-test. Categorical variables are presented as frequencies and were analysed using the χ 2 test. The factor structure of the C-CF-Short Scale was examined using exploratory and confirmatory factor analyses. First, an exploratory factor analysis was carried out with the MW1 group (n=167), using principal component analysis as the extraction method. The MW1 and FF1 groups were used for item and exploratory factor analyses. Next, the MW2 and FF2 groups were used for confirmatory factor analyses. Finally, reliability analysis was performed in all four groups. Two-sided p <0.05 were considered statistically significant.
Owing to the small proportion of missing data (<1.5% for all variables), the missing data estimation used in this study was based on the listwise deletion method. 26 27 The Kaiser-Meyer-Olkin (KMO) value was 0.849, suggesting that factor analysis should be performed. Oblique rotation was used for the principal component analysis, and scree plot was used to extract the factors. Structural equation modelling was used to determine the correlations between the C-CF-Short Subscales and other questionnaires. Table 1 presents the characteristics of the MW and FF groups. There were no differences between each of the pairs of subgroups (MW1 vs MW2; FF1 vs FF2). Validity of the C-CF-Short Scale The factor structure of the C-CF-Short Scale was examined using exploratory and confirmatory factor analyses. First, an exploratory factor analysis was carried out with the MW1 group (n=167). Results from the Bartlett's test of sphericity ( p<0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (0.849) suggested that the correlation matrix was appropriate for factor analysis. Thus, a principal component analysis was carried out using the oblique rotation. Two factors with eigenvalues >1 emerged, and an examination of the scree plot ( figure 1A ) also suggested the same two primary factors. These two factors explained 52.0% of the variance. Items 1, 2, 4, 6, 7, 9, 11 and 13 loaded strongly on factor 1 ( JB), and items 3, 5, 8, 10 and 12 loaded strongly on factor 2 (ST). Therefore, the results revealed a twofactor solution among medical workers. Similarly, another exploratory factor analysis was carried out with the FF1 group (n=157). Results from the Bartlett's test of sphericity ( p<0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (0.830) suggested that the correlation matrix was appropriate for factor analysis. Therefore, a principal component analysis was carried out using the oblique rotation.
RESULTS
Characteristics of the participants
Two factors with eigenvalues >1 emerged, and they explained 51.0% of the variance. An examination of the scree plot (figure 1B) also suggested two primary factors. Again, items 1, 2, 4, 6, 7, 9, 11 and 13 loaded strongly on actor 1 ( JB), and items 3, 5, 8, 10 and 12 loaded strongly on factor 2 (ST). Therefore, the results revealed a two-factor solution among firefighters as well.
Taken together, the two exploratory factor analyses using the MW1 and FF1 groups indicated that the C-CF-Short Scale was composed of two factors ( JB and ST). Table 2 presents the factor loadings of all items (all >0.54) and the variances explained by the two factors in each sample. Overall, the factor structure of the scale was the same across the two samples.
To cross-validate the two-factor model, confirmatory factor analyses were performed with the remaining two independent groups (MW2, n=265; FF2, n=231). A variety of indices (χ 2 /df, comparative fit index (CFI), root mean square error of approximation (RMSEA) and standardised root mean square residual (SRMR)) were used to assess the model fit. 28 In general, the CFI value of ≥0.90 is considered evidence of a good fit, 29 as are the RMSEA and SRMR values of ≤0.08 or lower. 28 The results suggested that the two-factor model fitted the two samples reasonably well, with a similar goodness of fit across the MW2 group (χ 2 =147.34, df=61, p<0.001; CFI=0.98; SRMR=0.06; RMSEA=0.07) and the FF2 group (χ 2 =131.42, df=54, p<0.001; CFI=0.99; SRMR=0.04; RMSEA=0.08).
The MW2 and FF2 groups were used to evaluate the correlation of each subscale with the criterion variables (table 3). The Pearson correlation was used for correlation analysis. As shown in table 3, CF was positively correlated with ST and JB, and ST was positively correlated with JB. JB and CF were negatively correlated with ego resiliency. Social support was negatively associated with CF. Finally, work stress was positively correlated with ST, JB and CF (table 3) .
A variance analysis was carried out to test whether the C-CF-Short scores differed as a function of years of working experience in the MW2 group. In China, 3 years of working experience generally suggests that the worker has completed the training period and has some basic expertise and knowledge in his field, and 14 years of working experience generally suggests that the worker is skilled. As shown in table 4, the working experience of medical workers was associated with ST, JB and overall CF. According to multiple comparisons, medical workers with a working experience >14 years and those with an experience of 3-14 years showed a higher incidence of ST, JB and overall CF compared with participants with a working experience <3 years.
Independent-samples t-tests were performed to test whether the C-CF-Short scores were associated with the frequency of participation in rescue in the FF2 group. Firefighters who participated often in emergency rescue showed higher incidence of JB compared with those who seldom participated in emergency rescue (29.6 ±14.5 vs 25.2±13.8, p=0.03). Regular participation was defined as >5 times every year, and low participation was defined as <5 times every year. There were no differences in ST (17.6±9.5 vs 15.8±8.8, p=0.175) and CF (47.2 ±23.0 vs 41.1±22.3, p=0.054).
Moreover, whether CF differed as a function of personal trauma history was examined. Personal trauma history was defined as a history of serious disease, car accident, suicide of a close relative, death of a close relative and being injured in natural or man-made disasters. Medical workers with a personal trauma history had a higher incidence of ST (17.8±9.0 vs 14.8±7.9, p=0.007), JB (34.0±14.3 vs 28.9±15.2, p=0.006) and overall CF (51.7±21.7 vs 43.7±20.8, p=0.003) compared with those without a personal trauma history. There were no significant differences in total and subscale scores between firefighters with and without a personal trauma history: ST (17.8±9.4 vs 16.4±9.1, p=0.272), JB (29.1±15.1 vs 27.32±13.5, p=0.322) and overall CF (46.9±23.6 vs 43.7 ±21.9, p=0.286). Table 3 Correlations between the C-CF-Short Subscales and other questionnaires (MW2 group, n=265; FF2 group, n=231) Reliability of the C-CF-Short Scale The internal reliability of the C-CF-Short Scale for each group was computed. All three subscales of the C-CF-Short Scale demonstrated satisfactory internal consistency reliabilities in all four groups 
DISCUSSION
The C-CF-Short Scale is a good tool for assessing CF, but it is not validated in a Chinese population. Therefore, this study aimed to examine the psychometric properties of the Chinese version of the C-CF-Short Scale in four independent samples of Chinese emergency workers (medical workers and firefighters). Results showed that the C-CF-Short Scale demonstrated excellent construct validity and good internal consistency. Specifically, the results of the two exploratory factor analyses in the MW1 and FF1 groups showed that ST and JB were associated with CF in these workers. The results of the confirmatory factor analyses with the MW2 and FF2 groups indicated that all the fit indices of the two-factor model were satisfactory. Finally, the Cronbach's α coefficient of each factor was excellent.
The results of the two exploratory factor analyses (MW1 and FF1 groups) showed that the C-CF-Short Scale was composed of two factors ( JB and ST), which was in line with the two subscales of the original CF-Short Scale. 12 The results of the confirmatory factor analyses showed that all fit indices of the two-factor model were satisfactory, suggesting excellent construct and cross-validation. The Cronbach's α coefficients also demonstrated excellent internal reliability among the four groups: the internal consistency coefficients of the ST ranged subscale from 0.79 to 0.90, while those of the JB subscale ranged from 0.83 to 0.92, and those of the CF total scale ranged from 0.87 to 0.95. The excellent reliability of the subscales and total scale were also in accordance with the original CF-Short Scale. 12 Therefore, the C-CF-Short Scale can be applied to study Chinese emergency workers, or at least in medical workers and firefighters.
This study has at least three specific implications for emergency workers. First, medical workers whose working experience was >14 and 3-14 years scored higher on ST, JB and CF than those with a working experience <3 years. The reason why the experienced medical workers may experience more ST is that they are more exposed to disease or traumatic events than inexperienced workers. In addition, indirect trauma exposure may negatively affect the health and functioning status of medical workers. 30 With increasing working years, medical workers will acquire more emotional memory and experience. Therefore, they can better understand the change of patients' mental emotion. Medical workers tend to offer help to patients and it is the reason why they are prone to JB. In addition, a previous study showed that CF was associated with the workload of nurses. 31 This parameter was not assessed in this study, but will be an interesting point to study in the future.
This study showed that firefighters who often participated in emergency rescue showed a higher incidence of JB compared with those who did not. This is because the rescue operation requires a great deal of energy, as well as reduced vacation time. In addition, with the expansion of their work scope along with the increase of rescue missions, experienced firefighters deal with different kinds of traumatic experiences such as traffic accidents, building collapse, natural disasters, etc. JB may contribute to the subsequent depletion of their internal resources, decreased performance and negative health outcomes such as psychological distress and somatic complaints.
Third, there were significant differences in ST, JB and overall CF between medical workers with and without a personal trauma history, whereas no statistically significant difference was found in firefighters. It appears that personal trauma may not necessarily induce CF. Indeed, Rudolph et al 10 argue that personal trauma history may elicit both induction and inhabitation for CF. On the one hand, people who have a personal trauma history may frequently recall the unpleasant experience, which may cause CF. On the other hand, they may also learn some coping strategies after being exposed to traumatic events. Consequently, when facing similar situations in the future, they can deal with them and seldom have CF. Future research should examine why personal trauma history did not matter for CF among firefighters. Nevertheless, our findings suggest that intervention and counselling services should be provided to Chinese emergency workers, especially to those with a personal trauma history and substantial emergency working experience.
This study is not without limitations. The sample was from a single Chinese region and results may be slightly different among regions that include different proportions of ethnic groups. In addition, only medical workers and firefighters were included and it would be interesting to assess the C-CF-Short Scale in other professions such as counsellors and the military. Even if this study validated the Chinese version of the C-CF-Short Scale, additional studies are necessary to examine its value in the Chinese population.
In conclusion, the findings suggest that the C-CFShort Scale has good psychometric properties and can be applied to study Chinese emergency workers.
